The effectivelless of three current regimes of prcoperative respiratory care in reducing postoperatiL'e respiratory complicatiolls follo1£'illg herniorrhaphy was studied prospectively. Xo smoking for fi,'e days plus intensive physiotherapy, five days no smoking, and routine hospital admission two days preoperatively were the regimes. Clinical, bacteriological, chest X-ray, blood gas and respiratory function test data were the criteria for assessment. The same surgical and anaesthetic team performed each operation. No statistical difference between the groups for pulmonary complications was noted. A significant correlation was found between the preoperative vital capacity and arterial P02; also between the preoperative forced expiratory volume in one second-vital capacity ratio with the postoperative arterial P02'
INTRODUCTION
Postoperative pulmonary complications are unpleasant, painful and can be fatal. The reported frequency varies widely, depending upon the varying surgical and anaesthetic team, type of anaesthetic, patient popUlation, season of the year, whether the study is retrospective or prospective, the operation concerned and the definition of a pulmonary complication. Considerable effort is expended by medical, nursing and physiotherapy staff in caring for such problems; considerable finance is required for their treatment.
A unique opportunity existed for a prospective study on pulmonary complications by one surgical team with one anaesthetist with a constant patient population from one hospital ward with a known postoperative pulmonary complication rate. Three regimes in current practise for prophylaxis against pulmonary complications were compared. The operation of inguinal hernia repair was chosen because the number of patients required in one season of the year were guaranteed, and the methods of prophylaxis are used especially for this operation.
MATERIAL AND METHODS
Thirty patients requiring elective surgery for inguinal hernia were assigned arbitrarily to one of three preoperative groups. The groups were: admission to hospital two days before surgery with routine preoperative ward breathing instruction (Group I) admission to hospital two days preoperatively and no smoking five days before surgery (Group  Il) admission to hospital five days preoperatively, no smoking and intensive physiotherapy consisting of repeated instruction and practise in breathing exercises, combined with percussion and posturing daily (Group Ill).
The three groups were male and similar in height and age. Each operation was performed by one surgeon and one anaesthetist.
Preoperative Assessment: Patients were asked about the colour and volume of sputum coughed each 24 hours. Details of smoking habit, including quantity and period, and when smoking stopped preoperatively, were recorded. Detailed clinical chest examination, throat swab and sputum culture, leucocyte count and chest X-ray, were performed preoperatively. Antibiotic sensitivities for pathogenic organisms were determined. Arterial blood gas estimations and respiratory function testing were performed on the day before and after surgery. Respiratory function tests included vital capacity (VC), functional residual capacity (FRC), airways resistance as litres of air per centimetre of water per minute (R), conductance (C), forced expiratory volume for one second (FEV l ), FEV l and VC expressed as a ratio and the arterial oxygen partial pressure. These tests were used as an attempt to predict results and correlate with the other parameters studied.
A naesthetic and Operation,' Anaesthesia was induced with 2·5% thiopentone 200-250 mg and maintained with nitrous oxide and oxygen (2·5 : 1·0 l/min) supplemented with halothane 0-1'0%. Muscle relaxation was achieved with d-tubocurarine 20-30 mg with 5 mg increments and respiration was manually controlled. Relaxation was reversed with neostigmine 2·5 mg and atropine 1·2 mg. An endotracheal tube was not used. The duration of the anaesthetic was recorded. The operation consisted of a herniotomy, posterior wall repair, Tanner slide and Kocherization of the sac.
Postoperative Assessment,' All patients were examined daily and the rhonchi, rales, crepitations, as well as movement and percussion note, were compared to the preoperative state of the patient. The leucocyte count, sputum and throat swab microscopy and culture, and arterial blood gas estimation were done on the first and second postoperative days and the chest radiograph on the first day. Similar respiratory function tests were made on the day after surgery. No local hernia repair complications occurred.
The diagnosis of postoperative pulmonary complications was made by an independent observer (I.C.W.). The criteria for a complication were a productive cough with an increase in sputum volume from before operation, a temperature greater than 37·1 QC, and the development of new lung signs since the operation: or if a postoperative chest X-ray showed collapse or consolidation compared to the preoperative film. The length of hospital stay was noted.
Statistical analysis used the Students t-test for paired and unpaired values where appropriate and Pearson's coefficient of correlation.
RESULTS
Pulmonary complications occurred in four of thirty patients, 13%. No statistical difference between the groups for complications was noted. No patient died and each was available for analysis.
Age and Hospital Stay,' This was similar for each group with an age range of 20 to 86 years with a mean of 59·7. The hospital stay was 1l·3±0·6 (S.E.M.) days for group 1, 12·8±0·6 (S.E.M.) for group Il and 14·3±2·5 (S.E.M.) for group Ill, the last being longer from deliberate early admission for intensive chest care.
Respiratory Function Tests,' The respiratory function tests before operation for each group is set out in Table 1 . Except for the mean pulmonary resistance of patients in group Ill, which showed a greater reduction than the other groups (p<0'05, Table 2 ), there was no significant difference between the groups before and after operation as assessed by respiratory function tests.
A significant correlation was found between the preoperative vital capacity and arterial oxygen partial pressure (p<0·05). In addition, the preoperative forced expiratory ventilation and the FEVl/VC ratio correlated significantly with the postoperative arterial p02 (p<0·05). However, postoperative respiratory function tests did not correlate with the postoperative arterial p02 and the change in respiratory function did not correlate with the change in arterial p02' The age of the patient showed a strong negatiw correlation with yital capacity but not to other tests of respiratory function. All groups showed a similar depression in p02 and FRC on the day after operation; this reached statistical cignificance in group IT. Fifty percent of the total number were smokers. ~o statistical significance ,,,as noted for respiratory function tests when smokers and non-smokers were compared before and after operation, Tables :3 and 4. However, smokers had a greatE'r fall in artE'rial p02 postoperatively, 10 . 3 mm Hg (p < 0 . () 1) compared to non-smokers where the arterial p02 fell by 4·8 mm Hg (p<0·05), Table 4 .
Radiology and Tl'hite Cell Count: There wa~ no difference in white cell count between those who developed complications compared to those who did not. Chest X-ray was normal in all instances before and after operation.
DISCUSSro);
The current treatment regimes did not alter the frequency of postoperatiw pulmonary complications. These complications persist despite advances in chemotherapy (Collins et al. l!) o8), ph ysiothera py (l\I unro 1 H7 0), respiratory function, physiology including compliance, surfactan t and sighing studies (Pontnppidan et al. 1 H72), and in surgical and anaesthetic techniques. Considerable time and effort is expended in managing these patients. In addition, it is current practice to admit patients one week before operation for stopping smoking, chest physiotherapy and antibiotics. Because of an impression that this was of slllall value and because of bed occupancy pressure from nursing staff shortage, this study was made. ~o significant difference was found for hernia operations on the criteria assessed. The groups at particular risk are those over 50 years, male, long operation, abdominal operations, those with pre-existing pulmonary disease and smokers (Bendixen et al. 19ti5, }Iorton 1971) . Of the risk factors it is diff1cult to alter age, sex, type or duration of operation or anaesthetic. However, chronic respiratory disease can be improved and the effects of smoking altered. It is disappointing that prophylaxis has not reduced morbidity in the at risk group. Alexander et al. (197; ~) stressed that FRC and closing volume (C\') are reduced postoperatively, FRC particularly hy contraction of abdominal Anaes/hesia and IlltClIsh'c Carc, t'ol. F, So. 1, FebrltetYy, 1977 muscles by pain, bowel distension and lung collapse, and CV by increasing age and smoking. After any surgery there is an abnormal pattern of gas distribution, closure of alveoli and an increase in pulmonary extravascular water (Pontoppidan et al. 1972) .
Respiratory function tests in the current study showed that preoperative FEV and FEV IVC correlated well with the postoperative arterial p02' It has been suggested that spirometry should be performed routinely before any surgery (Diament et al. 1966) . Morton (1969) advises that respiratory function should be assessed preoperatively in all smokers to have an abdominal operation and described the use of the De Bono whistle to diagnose preoperative airway obstruction and postoperative chest complications (Morton 1968 ). Smoking gives rise to chronic bronchitis favouring sputum retention and atelectasis (Palmer et al. 1953) .
Postoperatively, it is associated with hypoxaemia (Morton 1969 ) and has been identified as a risk factor in the development of chest complications in other series (Wightman 1968 , Ti et al. 1974 .
Closing volume can be predicted from a single nitrogen test. This is a simple and sensitive assessment of small airways function (Buist and Ross 1973) . Physiotherapy has reduced postoperative pulmonary complications combined with bronchodilators (Palmer et al. 1953) ; no reduction followed incentive spirometry (Craven et al. 1974 ) nor one day preoperatively in patients without lung disease (Nichols et al. 1970) .
It is obviously desirable that patients should come to surgery in the best possible condition, so that postoperative complications are lessened. However,one week's cessation of smoking seems to be inadequate and where possible, patients should be encouraged to stop smoking for longer periods. Of all the tests we performed the preoperative FEV provided the best indication of those patients who would experience the greater degree of hypoxia post operatively, thus confirming that pre-existing lung disease plays a significant part in postoperative hypoxia.
